BIOCHEMICAL SOCIETY TRANSACTIONS
'H into water is due to normal oxidative metabolism (Szerb, 1982) . Taurine catabolism, on the other hand, is little understood, and only inorganic sulphate and isethionic acid (2-hydroxyethanesulphonic acid) are considered as likely breakdown products. Metabolism of taurine in mammalian tissues is considered to occur very slowly (Lahdesmaki & Korhonen, 1978) . Even this slow degradation of taurine in mammals may be the result of microbial metabolism in the gut since it does not occur in germ-free mice or during incubation in vitro with a number of different tissues (Fellman et al., 1980) . It has been suggested that metabolism of [3H] taurine to isethionate occurs via sulphoacetaldehyde producing [3H]H20 (Fellman et al., 1980) . Our present findings, using ['Hltaurine, would therefore be consistent with a conversion of taurine to isethionate by synaptosomal fractions of P. americana and S. gregaria with the loss of 'H to water. As indicated in Fig. I , the two species of insect have markedly different capacities to metabolize taurine. These preliminary results therefore suggest that metabolism of taurine in insects may be considerably more dynamic than is the case of mammals, and endogenous rather than exogenous.
The nicotinic acetylcholine receptor is the most extensively characterized neurotransmitter receptor protein.
The receptor has been isolated from a variety of peripheral tissues ranging from the electric organ of electric fish to human skeletal muscle. In all cases the receptor is seen to have a common structure comprising four subunits in the ratio a2flyS (Stevens, 1985) . It has recently been shown that in chick optic tectus a similar receptor protein is present that is coded by a distinct but closely related set of genes to that coding for the muscle receptor (ContiTronconi et al., 1985) . The status of the putative nicotinic receptor in insect ganglia is less well defined than that of its vertebrate counterparts. We have previously described an a-bungarotoxin-binding site in the supra-oesophageal ganglion of the locust Schistocerca gregaria, which we tentatively indentified as a nicotinic receptor (Filbin et al., 1983) . We report here an improved purification of this receptor and a determination of its subunit composition. The nicotinic affinity ligand 4-(N-maleimide)-[3H]benzyltrimethylammonium (MBTA) has been used to label the protein.
The a-bungarotoxin-binding component from a membrane fraction (Filbin et al., 1983) from locust ganglia was purified by affinity chromatography of a Lubrol PX extract on an a-bungarotoxin-Sepharose 4B affinity column. Elution of the bound protein onto a DE52 ion-exchange column was achieved by recycling with 4 mM-benzoquinonium chloride (Lindstrom et al., 1981). The toxin-binding component was recovered from the DE52 column by salt elution. The purified protein was precipitated by acetone and subjected to polyacrylamidegel electrophoresis under denaturing conditions in the presence of sodium dodecyl sulphate (Laemmli, 1970) . Gels were stained according to Morrisey et al. (1981) . The membrane fraction was labelled with the affinity ligand ['HIMBTA by the method of Barrantes et al. (1975) . The labelled membranes were subjected to gel electrophoresis as described above. After electrophoresis the gels were sliced 2mm, solubilized and their radioactivity determined. Parallel experiments were done in which the membranes were preincubated in the presence of 5mwnicotine for 1 h before exposure to the [3H]MBTA. Such experiments provided a measure of the non-specific labelling of the membranes with MBTA.
Four bands were observed on the polyacrylamide gels 3600 -
3400.
3200. In gels of membranes labelled with [3H]MBTA, a band at M, 49 000 was seen to be predominanty labelled. Specific labelling was frequently seen in two other bands, one of these had an M, of 30 000 and may correspond to the possible proteolysis product seen in this region in gels of the purified receptor. The second band had an M, of 205 000 and may correspond to intact protomer.
3000-
Our experiments suggest that the a-bungarotoxinbinding component of locust ganglia contains four subunits and that the affinity ligand MBTA predominantly labels a subunit of M, 49000. Examination of the insect receptor literature reveals a variety of apparently conflicting reports. Breer et al. (1984) reported that the abungarotoxin-binding component from ganglia of Locusta migratoria has a single subunit of M, 65 000. In contrast, Catell and his colleagues (personal communication) have reported that the corresponding protein from fly heads (Musca domesrica) has five subunits and that the peptide of M, 40000 is labelled with [3H]MBTA. Whether these differences reflect true species differences or whether they are a reflection of the difficulties associated with small amounts of tissue and poorly understood systems that are a feature of working with insect tissues
is not yet clear. It seems probable that the insect neuronal nicotinic receptor shares common evolutionary origins with other neuronal nicotinic receptors. Conti-Tronconi et al. (1985) have shown that the nicotinic receptor from chick brain has four subunits of M, 48 000,56 000,69 000 and 72 000, and Norman et al. (1982) have previously shown specific affinity labelling of the M, 56 000 subunit. Our findings would support the view expressed by ContiTronconi et al. (1985) that the neuronal nicotinic receptors have the same general subunit composition as the vertebrate peripheral receptor. L-Glutamate has been proposed as a retinal neurotransmitter on the evidence that uptake and release causing excitation of cells occurs in this tissue (Neal, 1976; Redburn, 198 1) . Receptor-ligand binding for L-glutamate has been mainly studied in brain preparations (Foster & Roberts, 1978; Roberts & Sharif, 1981) ; few studies have been performed in the retina (Redburn, 1981; Hockel & Miiller, 1982) . The aim of this study is to attempt to correlate L-glutamate binding with our observations of the influence of this amino acid on the electroretinogram waves (Urban et al., 1980) . Binding of L-glutamate to washed retinal P2 (crude mitochondria1 fraction) membranes is linear up to 90 min and proportional to the amount of protein up to 150 pg. As a function of increasing ligand concentration, binding reaches saturation at 700 nM. The Scatchard or Hofstee representation shows one main population of sites with a mean KD of 390 nM and a mean B,,,,,, of 75 pmol/mg. This binding can be displaced by various amino acids with the decreasing potency: L-glutamate > L-aspartate > L-cysteine sulphinate > L-a-aminoadipate > D-glutamate > L-cysteate and approximate ICso of 0.4, 0.7, 10, 13, 25 and 60 p~. Kainate, N-methyl-DL-aspartate and L-glutamate diethyl ester (100 p~) were practically unable to displace L-glutamate at 2 5 0 m~, as were unrelated molecules such as y-aminobutyrate, taurine, Larginine or t-asparagine. The binding seems dependent on Caz+ and CI-, since in Tris/HCl buffer ( 5 0 m~, pH7.4) in the presence of calcium ions L-glutamate is more bound ( + 30%) but is less bound (-40%) in Tris/ acetate buffer (50 mM, pH 7.4) alone and in Tris/acetate buffer containing calcium (-20%).
Vol. 14 The L-glutamate-binding receptor we have found here seems to correspond to the high-affinity receptor found in the brain of other species with a dissociation constant ranging from 0.2 to 0.8 p~ (Michaelis et al., 1974; Foster & Roberts, 1978; De Barry et al., 1980; Baudry & Lynch, 1981; Roberts & Sharif, 1981) . We have not detected the very high-affinity receptor described by Redburn (1981) . The receptor found by Hockel & Muller (1982) with a KD of 3 p~ could possibly be a transporter binding its substrate, but unable to work in the absence of a Na+ gradient and energy (Michaelis et al., 1982) . Due to scale effects it is difficult to compare K D values and active substance concentrations in perfusion of the retina. As L-cysteine sulphinate and L-cysteate are more powerful than L-glutamate and L-aspartate during perfusions of the retina in vitro, the receptor found does not seem to be implicated in the generation of the 'a' and 'b' electroretinogram waves.
